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(54) Antimycotic compositions 

(57) Topical antimycotic compositions contain at 
least one topically effective antimycotic agent in an 
amount at least sufficient for produce a topical antimy- 
cotic effect, a topically acceptable polyol/acrylic copol- 
ymer, and a topically acceptable particulate vegetable 
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starch, in an aqueous alcoholic base. A topical steroidal 
anti- inflammatory agent and/or a topical antimicrobial 
agent also may be present. A typical embodiment com- 
bines miconazole nitrate in an acrylate/C 10-30 alkyl acr- 
ylate copolymer and tapioca starch in ethanol and water. 
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Description 

Background of the Invention 
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pool, The present invention relates to topice, pharmaceutic, composes that are particular, suitab.e tor treaty 
S d ' S A Tn S gU s is a microscopic plant ce„ 

Infection, or mycosis. A fungal infection ,s treatment of fungal infections including the 

of itching or painful burning. A vanety of me h ^ have en used o n amphoterjcjn B) , grlseof - 

use of potassium iodide, Whitfield's ointment undecy en.c « d, anUb.o ( g y ^ ^ ^ ^ tQ (ouf weeks 
ulvin, and the imidazole antifungal agents such as m,conazole. Clin.ca. 
for complete relief of symptoms. 
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rOOOS] The present composite comprises at .--ne ~ 

sufficient to produce a topical antimycotic e«ecUn a ^f^^Tn Taqueous alcoho.ic base. The composition 
copolymer and a topically acceptable parbculate vege a *e stei ^ J q 

produces a topical antimycotic effect and leaves the sk n «rth a sooth ' 9 P J ^ mjconazole , econazo | e , 

foo04] The topicafly effective antimycot.c agents .ndud ^"J^™^, ilylamines such as naftifine, pyri- 
Ltrimazofe, ethonam, * naftate , haloprogin , c „ oq uinol, 

dine derivatives such as ciclopirox and zinc pyritnione, ur.u y 

acrisorcin, iodochlorhydroxyquin, nystatin. offa „ w antimvcotic aqents can be administered as such. Phys- 

[0005] When capable of forming a salt, the topicaHy effec trvean ^ sych gs wjthout |imitatjon , 

ologically acceptable non-toxic salts include those denved J^JJ^ "fcS methanesu.phonic acid, acetic acid, 
hydrochloric acid, hydrobrom.c acid, nrtric acid, P^^ n ^'Jw wrbic acid, aconitic acid, salicylic acid, phthalic 
tartaric acid, lactic acid, succinic acid, citric ^^^^^c^ acceptable salts of those topically 
acid, embonicacid, enanthic ac.d, and the like. Also "^deaa i py ^ metals ammon|a and 

elective antimycotic agents which are acidic ,n nat "V^^JS ™ ium , ma gnesium, ca.cium, or the proto- 

to, cIMrtmazole « - =<*"> 1 * and ,h , ffl ' 0 ^^™S«1 in a varic.y -1 lorms wilhin the tormuWion matrix, 

sans — — — * es - r ° ne s.trc^-^/^.s«s 
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[0009] A second comonomer will be a polyol including alkanediols, alkenediols, and carbohydrates such as 2 ; 4-di- 
hydroxyhexa-1,5-diene ; allylpentaerithritol, allylsucrose and the like. Such polyol/(meth)acrylic copolymers are avail- 
able for example from B. F. Goodrich. Typical of these are Carbopol® 91 0, Carbopol® 934, Carbopol® 940, Carbopol® 
941 , Carbopol® 971 , Carbopol® 974, Carbopol® 960, Carbopol® 1342, Carbopol® 1 382, Carbopol® 2984, Carbopol® 
ETD 2001 , Carbopol® ETD 2020, Carbopol® ETD 2050, Pemulen TR 1 , and Pemulen TR 2 (see generally U.S. Drug 
Master Files 153, 6,542, 7,170, 7,618, 7,757, and 10,072 and USP 23/NF 18 Monograph). Particularly preferred is a 
copolymer of acrylate and C10-30 alkyl acrylate available under the name Carbopol® ETD 2020. Typically the con- 
centration of the polyol/acrylic copolymer will be from about 0.1% to about 10%. 

[0010] The formulation matrix also comprises a particulate vegetable starch. Suitable vegetable starches include 
tapioca starch, corn starch, potato starch, oat starch, rice starch, and wheat starch. Typically the concentration of the 
vegetable starch will be from about 1% to about 35%. 

[0011] The formulation matrix also comprises a topically acceptable alcohol. Suitable alcohols include branched or 
straight lower alkanols chain containing from 1 to 6 carbon atoms. Representative of such alkanols are ethanol, pro- 
panol, isopropanol, butanol. isobutanol, sec-butanol, tert-butanol, pentanol, isopentanol, neopentanol, tert-pentanol, 
hexanol, and isohexanol. Typically the concentration of the alcohol will be from about 5% to about 50% and the amount 
of water from about 20% to about 80%. 

[001 2] Optionally an anti-inflammatory steroid can be present. Thus as disclosed in U.S. Patent No. 5,002,938, fungal 
infections often can be effectively treated with a combination product containing steroids and an antifungal agent, 
particularly an imidazole. The sensitivity of fungal organisms varies with their life cycles, spores being more resistant 
to treatment than mycelia. It has been suggested that steroids may induce fungal spores to produce mycelia, thereby 
making them more sensitive totreatment. Also, steroids are known to produce vasoconstriction at the site of application, 
thereby delaying or preventing elimination of the antifungal agent from the application site and permitting the antifungal 
agent to remain in the epidermis for longer periods of time. A locally applied ant i -inflammatory agent also offers. direct 
and immediate relief for the inflammatory component of the lesion. Suitable steroids include, but are not limited to 
triamcinolone, betamethasone, dexamethasone, flunisolide, prednisone, prednisolone, methylprednisolone, fluoci- 
nolone, diflorasone, halcinonide, hydrocortisone, desoximetasone (desoxymethasone), diflucortolone, flucloronide (flu- 
clorolone acetonide), fluocinonide, fluocortolone, fluprednidene, flurandrenolide (flurandrenolone), ctobetasol, clobeta- 
sone, alclometasone, flumethasone, fluocortolone, amcinonide, bectometasone, fluticasone, difluprednate, and des- 
onide. Derivatives of such steroids such as the acetate, tebutate, propionate, butyrate, pivalate, hexanoate, sodium 
succinate, benzoate, sodium phosphate, valerate, diacetate, dipropionate, hexacetonide, and acetonide, also can de 
employed. While concentrations will vary with the particular steroid used, typically concentrations will be from about 
0.01% to about 1% range. For example, the preferred concentration of triamcinolone is from about 0.025% to about 
1% while that for betamethasone is from about 0.01 % to about 0.2%. 

[0013] In addition, the compositions optionally can contain an effective amount of an antimicrobial agent such as 
triclosan, benzalkonium chloride, p-chlorometaxylenol ; chlorhexidine, and the like so as to provide both antifungal and 
antimicrobial properties. The amount will depend upon the particular agent but generally will be from about 0.5 to about 

3%. 

[0014] The present preparation also can contain other auxiliary components typically employed in topical pharma- 
ceutical compositions. Although amounts will depend on the function of the auxiliary component and are not critical, 
such auxiliary components when present generally will not exceed a total of about 20% of the entire composition and 
more commonly will total about 5%. These auxiliary components include, for example, physiologically acceptable acids 
and bases used in small amounts to adjust pH (as might be indicated to accommodate solubilities of a particular 
antifungal agent or indeed any active ingredient); buffers to maintain pH such as citric acid-citrate salts, acetic acid- 
acetate salts, and benzoic acid-benzoic salt systems to maintain pH; surfactants such as cetalkonium chloride and 
sodium ethasulfate; humectants such as polyethylene glycol and butylene glycol; preservatives; stabilizers such as 
sodium nitrate; antioxidants such as butylated hydroxytoluene and tocopherol acetate; colorants; denaturants such as 
brucine and f-butyl alcohol; emollients such as cyclomethicone, sorbitan monooleate, and octyl isononanoate; thick- 
eners; liposomes; chelating agents such as ethylenediamine tetraacetic acid; and the like. In some instances, one 
component may perform several functions, e.g., sorbitan monooleate is both an emollient and an emulsifier; Pemulen® 
TR-2 resin is both a polymeric emulsifier and a thickener or viscosifier; and cetalkonium chloride is both a surface 
active agent and an antiseptic. 

[0015] Compositions containing (/) at least one topically effective antimycotic agent in an amount at least sufficient 
to produce a topical antimycotic effect, (it) a topically acceptable polyol/acrylic copolymer, and (Hi) a topically acceptable 
particulate vegetable starch, in (iv) an aqueous alcoholic base are applied in a conventional manner to the afflicted 
skin area to treat mycoses, leaving it with a soothing "powdery" after-feel while producing the desired topical antimycotic 
effect. 

[0016] The following example will serve to further typify the nature of the invention but should not be construed as 
a limitation on the scope of the invention. 
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Example 1 



Ingredients 
Antifung al agent 
Miconazole Nitrate 



% W / W 



10 



15 



Formulation Matrix 

Acrylates/C 10-30 Alkyl Acrylate Copolymer Carbopol® ETD 2020) 
Carbomer 1 342 (Pemulen® TR-2) 

Starch/Acrylates/Acrylamide Copolymer (Waterlock® A-240) 

Tapioca Starch 
Ethanol 
Purified Water 



20 



25 



Auxiliaries 

Brucine Sulfate 
Butylated Hydroxytoluene 
Butylene Glycol 
D&C Red No. 33 
Edetate Disodium 
Octyl Isononanoate 
Sodium Hydroxide q.s. pH 

Sodium Nitrate 

Sorbitan Monoleate 

t-Butyl Alcohol 

Total 



30 



[001 7] The ingredients are thoroughly mixed to form a topical lotion. 
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Ingredients 
Antifungal agent 



Tolnaftate 



40 



45 



Formulation Matrix 
" Aery lates/C1 0-30 Alkyl Acrylate Crosspolymer (Pemulen® TR-2) 
Starch/Acrylates/Acrylamide Copolymer (Waterlock® A-240) 

Tapioca Starch 
Ethyl Alcohol 
Purified Water 

Auxiliaries 



50 
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Brucine Sulfate 
Butylated Hydroxytoluene 
Butylene Glycol 
D&C Red No. 33 
Edetate Disodium 
Cyclomethicone 
Sodium Hydroxide 
Tertiary Butyl Alcohol 
Total 



q.s. 



2.10 

0.900 
0.350 
0.0100 

22.0 

35.56 

28.48 

0.00539 
0.0500 
5.00 
0.00010 
0.0500 
5.00 
3.9 
0.100 
0.350 
0.0462 
100.0 



% W/W 



1.05 



0.400 
0.0100 

20.0 

28.4 

36.0 



0.0045 
0.0500 
2.00 
0.00010 
0.0500 
12.0 
pH 6.0-8.0 
00355 
100.0 
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[0018] The ingredients are thoroughly mixed to form a topical lotion. 





Example 3 
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Ingredients | 


% W / W 




Antifungal agent 




Miconazole Nitrate | 


2.10 




Formulation Matrix 


10 


Acrylates/ClO-30 Alkyl Acryiate Crosspolymer (Carbopol® 1382) 


0.800 




Aery lates/C 10-30 Alkyl Acryiate Crosspolymer (Pemulen® TR-2) 


0.200 




Starch/Acrylates/Acrylamide Copolymer (Waterlock® A-240) 


0.0100 




Tapioca Starch 


15.0 




Ethyl Alcohol 


30.8 




Purified Water 


40.293 




Auxiliaries 




Brucine Sulfate 


0.00490 


20 


Butylated Hydroxytoluene 


0.0500 




Polyethylene Glycol 300 


5.00 




D&C Red No. 33 


0.00010 




Edetate Disodium 


0.0500 




Octyl Isononanoate 


5.00 


25 


Tocopherol Acetate 


0.500 




Sodium Hydroxide q.s. 


pH 3.9 




Sodium Nitrate 


0.150 




Tertiary Butyl Alcohol 


0.0420 


30 


Total 


100.0 


[0019] The ingredients are thoroughly mixed to form a topical lotion. 




Example 4 


35 


Ingredients 


% W / W 




Antifungal, anti-inflammatory, and antimicrobial agents 




Clotrimazole 


1.05 




Triamcinolone 


0.2 


40 


Chlorhexidine hydrochloride 


2.0 




Formulation Matrix 




Acrylates/C10-30 Alkyl Acryiate Crosspolymer (Pemulen® TR-2) 


0.400 


45 


Starch/Acrylates/Acrylamide Copolymer (Waterlock® A-240) 


0.0100 


Com Starch 


20.0 




Ethyl Alcohol 


28.4 




Purified Water 


33.8 


SO 


Auxiliaries 


Butylated Hydroxytoluene 


0.0500 




Butylene Glycol 


2.00 




D&C Red No. 33 


0.00010 




Edetate Disodium 


0.0500 


55 


Cyclomethicone 


12.0 
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Auxiliaries 
Sodium Hydroxide 
Tertiary Butyl Alcohol 
Total 



q.s. 



(continued) 
Example 4 



pH 3.9 
0.0355 

100.0 



properties h addition to antifungal activities. 
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from 0.01 % to 5% by weight. 

. A co^n — , -o aa y one * «,e preceding e = — » « — » — « 

» s.alpo.a.o et„e„, oa, slareh, ,ie. «a,oh or ^ea.eB.eh 

r A ee^poe,™ «— - «, « - - " — — " " ^ ^ " """" , 

tert-pentanol, hexanol and isohexanol. 

. A W — — - -T one - « — — — " — - 8 

steroidal anti -inflammatory agent. 

" io. A co.poerrre. aoeorOra, - aa, one o, « p—, — — • " — ~" °' ' 

antimicrobial agent. 

„ A composition according to any one of the preceding Calms further coming 1 to 2 0 % by weight - *- 
50 seLted from polyethylene glycol and buty.ene glycol 

12 . A composition according to Cairn 11 comprising 5% by weight of buty.ene g.ycot 
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14. A composition according to any one of the preceding claims for use in therapy. 

1 5. Use of a composition according to any one of claims 1 to 1 3 for the preparation of a medicament for the treatment 
of a mycosis. 
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